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EXERCISES. 95 

the angle being expressed in radial measure. For a maximum or minimum value, 
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1. e. cos — = o, or tan — = — . 
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— cos 2>- sin — ^ o, 
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The second relation is only true for a zero-angle, and need not be consid- 
ered, cos — =:o gives, under our assumption, 
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The variable factor of the second differential co-eflScient of the given function is 
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Since i/>-^ff, this expression is negative; therefore the above value of r cor- 
responds to a maximum. 

Thus the segment is a semi-circle, and its area, in terms of the square on 
the given unit (a semi-circumference), is rJ2 or i /2ff. 

\_R. D. Bohannan^ 
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Construct a square ; given one vertex and two circles on which the ex- 
tremities of the opposite diagonal lie. {_R. D. Bohannan^ 

80 

In exercise 4, what is the probability that the random circle exceeds the 
average circle. [^Artemas Martin.'] 

81 

Find the equation to the curve whose ordinates represent the areas of the 
triangles in exercise 68. \_R- H. Graves^ 

82 
The major axes of two similar and equal concentric ellip.ses intersect at 
right angles, and the area common to the two curves is half that of either ellipse. 
Find the excentricity. \Ormond Stone^ 
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83 

The middle point of the segment AB is M. Find the locus of P when PM 
is a mean proportional between PA and PB. \_L. G. Carpenter.] 

84 

Find the thinnest frustum that can be cut from a given right circular cone 
by a plane parallel to the base, subject to the condition that it may be laid on its 
slant surface on a horizontal plane without toppling over. 

[ W. M. Thornton.'] 

SELECTED. 

86 

Find the locus of the points from which the sum of the squares of the nor- 
mals to the parabola y = 2px is constant. 

86 
Snow that the lines of curvature of the hyperbolic paraboloid contain the 
points on the surface which are equidi.stant from the two principal rectilinear 
generatrices. 

87 
Find the angle between the axes that x' -\- xy -\- )^ = o may be at right 
angles. 

88 
An ellipse referred to equi-conjugate diameters inclined at 10, has for equation 
.r^ + y =: <^. Find the equation with reference to the same axes to the locus of 
the intersection point of orthogonal tangents. 

89 
Solve the cubic gj^ -\- gx^ 2. 

90 

Show that if x be acute, one value of log (i + cos 2x -\- i sin 2x) is ix + 
log (2 cos x). 

91 

An equilateral triangle, .side 2a, slides in a plane with one angular point on 
each of two rectangular axes. Find the locus of the third vertex. 

92 

From the point of contract of two equal circles a,^ points A, B move on 
their circumferences with equal velocities in opposite directions. Find the mo- 
tion of B relative to A. 



